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INTRODUCTION

A fundamental principle of surgery is performing the optimal operation on the correct 
patient at the indicated location. This relies on patient selection, a judgement of treatment 
options, and the technical skill of the surgeon performing the operation. Operating at the 
correct level in the spine involves more than just familiarity with spinal anatomy and the 
ability to localize the proper level intraoperatively; it relies on making the proper diagnosis 
prior to proceeding to the operating room.

The physical exam is traditionally the cornerstone of medical evaluation and diagnosis. 
However, as more patients arrive at the office with advanced imaging, it is tempting to rely 
more heavily on imaging findings than clinical examination. This can be particularly mis-
leading in spine surgery, as findings on advanced imaging do not always correlate with 
symptomatology. This may lead to operations on levels that do not necessarily require sur-
gery, or operating on the spine altogether when the main pathology may be elsewhere.

The purpose of this article is to outline a comprehensive evaluation of the cervical spine 
and to discuss key principles of applying the history and physical exam to diagnosis and 
treatment. This will help to ensure that the optimal surgery is done for the correct patient at 
the correct level(s), as even technically-perfect surgery done at the wrong site will be of no 
use to the patient.

HISTORY

The beginning of any patient evaluation is the patient history, which often guides proper 
treatment in spine surgery. Severity and duration of symptoms, as well as prior treatments, 
can influence the decision to pursue operative versus nonoperative treatment. Several fea-
tures in the history are particularly important in evaluating for suspected cervical spinal 
pathology.

1. Importance of the Chief Complaint
Patients often present with multiple complaints, including complaints of radiculopathy, 

myelopathy, or deformity. Understanding these complaints and the order in which they are 
bothersome can guide a discussion of possible treatments. For example, a 76-year-old lady 
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presented to the office with multiple complaints including neck 
and trapezial pain, forward-pitched posture, difficulty with 
hand coordination, and mild gait disturbance. Given these 
multiple complaints, after physical exam and review of imag-
ing, the patient was pushed toward various surgical treatment 
options ranging from laminoplasty, to 2-level anterior cervical 
discectomy and fusion (ACDF), to circumferential long cervi-
cal fusion. Correcting of her posture was a specifically dis-
cussed aspect of her prior office visits, with discussion held re-
garding the necessity of extensive surgery to change her cervical 
alignment. However, upon further discussion with the patient 
in our office, her posture was revealed to be a fairly a relatively 
complaint of hers, and she was not interested in  correction of 
her alignment and did not wish to undergo surgery for her 
mild myelopathy. Instead, after a thorough discussion of her 
treatment goals, she elected for nonoperative interventions 
only. The case illustrates the importance of taking into consid-
eration the right of the patient to make an informed decision 
based on discussion with the surgeon and the importance of 
properly elucidating the priorities of the patient, rather than 
pushing the patient towards an operation that the surgeon 
might expect the patient to want based on their list of present-
ing complaints. Indeed, regardless of the surgeon’s bias in evalu-
ating the physical exam and imaging, certain patients, as in this 
scenario, want more information without necessarily wanting 
to pursue additional surgery. Having such discussions allows 
for patient outcomes and expectations to be aligned.

Another case exemplifying the importance of the chief com-
plaint is a 46-year-old surgeon who presented with chronic right 
upper extremity radiculopathy. He complained of years of pain, 
but his main concern was numbness in his right index finger 
that had started making surgery difficult for him to perform. 
On imaging, the patient had severe right-sided foraminal ste-
nosis from C4-6, and mild to moderate stenosis at the C6–7 
level. The imaging led 2 surgeons to offer the patient an ACDF 
from C4–6.

However, imaging does not always correlate with symptoms. 
The C7 nerve root typically innervates the second digit, although 
there can occasionally be anomalous distributions. To operate 
without including the C6–7 level, however, would be to gamble 
upon the existence of an anatomically-anomalous innervation, 
with the chance that the patient could awaken from surgery with 
his chief complaint unresolved. As such, on presentation to our 
institution, he was offered an ACDF from C5–7, rather than 
C4–6, as this would likely result in a higher probability that sur-
gery would resolve his symptoms. Importantly, this patient 

should be warned that the C4–5 level may need to be addressed 
in the future, given his already severe foraminal stenosis. Pres-
ently, however, particularly in a young patient, it would be pref-
erable to leave C4–5 alone to preserve cervical motion. By con-
trast, if this were an older patient (over 60 years), it would be a 
reasonable to consider adding the C4–5 level prophylactically.

2. Multilevel Pathology: Acute on Chronic Complaints
Although patients occasionally present seeking treatment for 

longstanding symptoms, they more commonly present due to 
acute complaints. It is vital to elicit whether chronic symptoms 
have worsened or had instead been a new onset of different 
symptoms. It is important for the surgeon to precisely elicit the 
symptoms in detail to differentiate the acute symptoms from the 
chronic.

Consider the case of a 44-year-old man who presented with 
chronic neck pain with acute onset of worsening neck pain as 
well as right upper extremity pain and weakness.

Imaging had been notable for spondylosis at C5–6 leading to 
adjacent-level stress, causing a disc herniation at C6–7. Given 
his relatively young age, initial surgical considerations would 
have included 2-level artificial disc replacement at C5–6 and 
C6–7 to preserve cervical mobility, or potentially a 2-level ACDF 
at C5–6 and C6–7. However, he instead underwent a single-level 
C6–7 ACDF, which addressed only the disc herniation but not 
the spondylosis at C5–6, which left him unsatisfied postopera-
tively as his chronic neck pain was not relieved. He thus pre-
sented to our clinic for a second opinion.

A more thorough history, as well as a comprehensive discus-
sion with the patient, might have helped the patient better un-
derstand the goals of the operation with regards to treating his 
acute versus his chronic pain generators, and allow for the op-
portunity for a discussion in the clinic to determine whether he 
would thus want to pursue an operation on one or both levels. 
It was revealed that addressing his chronic pain resulting from 
his C5–6 level was a preoperative priority of his, as was address-
ing his acutely worsening neck pain. Unfortunately, though he 
was preoperatively a potential candidate for a 2-level artificial 
disc replacement, he was no longer a candidate for cervical disc 
arthroplasty at the adjacent C5–6 level after his ACDF, leaving 
only the option of adjacent level fusion. Therefore, it is impor-
tant to elicit the timing of the complaints as well as patient goals 
of care and to understand if spondylosis at one level could be 
increasing stress and contributing to an adjacent disc hernia-
tion to address patients complaints appropriately.
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3. Distribution of Pain
It is not enough to diagnose a patient as having neck pain; 

understanding the exact distribution of pain can lead to more 
effective treatment of the offending pathology, especially in pa-
tients with a multilevel disease on imaging. The following sum-
marizes classic cervical dermatomal distributions; though these 
are subject to variability (especially C7), they are often reliable 
in the majority of the patient population1-6:

O–C1: Base of a skull and worsens with flexion/extension (rare)
C1–2: �Posterior occiput behind mastoid, pain with rotating 

neck to left or right
C2–3: Posterior head to the back of the eyes
C3–4: �Upper neck to behind the ear, or paraspinal neck pain. 

This is incompletely described in most textbooks. The 
pain can indeed travel caudally to give classic paraspinal 
neck pain, but the pain can often be referred cephalad 
instead, or in addition.

C4–5: �Mid-neck to behind the shoulders, sometimes into up-
per arms. It can be paraspinal and up to the bottom of 
ears since that’s where the trapezius inserts.

C5–6: �Interscapular, lower neck to the radial forearm, thumb, 
and index finger

C6–7: �Most variable dermatome affecting any single or com-
bination of digits, often including the index finger, and  
causing symptoms in the anterior lateral chest and ax-
illary regions. Typically the most frequently involved 
nerve root3-6

C7–T1: �Medial upper extremity; C8 symptoms only comprise 
about 4%–12% of all cervical cases.5,6 Also can be ax-
illary or across the chest

T1–2: Also can be axillary or across the chest
Some of these, especially the dermatomes of C3–4 and C6–7, 

have not been fully described or debated in the literature.7 How-
ever, after examining thousands of patients with cervical radic-
ulopathy, we have found these distributions of pain to be quite 
reliable.

4. Brachial Plexus Variants
It is also important to note the possibility that patients may 

have either prefixed (C4 contribution) or postfixed (T2 contri-
bution) brachial plexus variants. Prior cadaveric studies have 
reported the presence of a prefixed brachial plexus in 18%–25% 
of cadaveric specimens and a postfixed brachial plexus in 5%–
7.5% of specimens, necessitating a careful review of imaging to 
assess for pathology affecting the C4 and T2 roots as well for 
patients with exams localizing to the deltoid or the intrinsic hand 

musculature, respectively.8,9

PHYSICAL EXAM

1. Inspection
Begin by noting prior cervical scars as well as neck position; 

if the neck is protruding forward and the patient denies trauma 
or past surgery, inquire about a history of radiation treatment 
in the past. Note unilateral atrophy in the upper arm or fore-
arm, as well as the presence of thenar, hypothenar, or intrinsic 
atrophy. While this varies greatly, we find that the dominant 
arm should typically be 1 centimeter larger in circumference 
than the non-dominant arm, both in the upper arm as well as 
the forearm.

2. Sensation
Light touch and pinwheel testing of the various dermatomes 

is used for testing of sensation. This should be taken in the con-
text of whether the patient describes any potential dysesthesias 
as intermittent or constant.

3. Strength
Begin strength testing with a dynamometer assessment of 

hand grip strength. Patients can alternate hands and check their 
strength a few times to familiarize themselves with their own 
strength and fatigue rate. Since dynamometers may be calibrat-
ed differently, readings from one device cannot be compared to 
readings done on another device. If only one device is used con-
sistently, then readings can be tracked over time. If multiple de-
vices are used in the office setting, the main goal is to compare 
side-to-side differences in grip strength. We find grip strength 
decreases not only with C8 and T1 radiculopathies, but any cer-
vical radiculopathy from C5–T1. In a typical patient, the grip 
strength of the dominant arm is somewhere between 10%, or 
in our experience, approximately 5 kg, higher than the non-
dominant arm. So, in a strongly right-arm dominant individual, 
similar right and left grip strengths would represent a deficit of 
the right side.10 This relationship can vary, but we find this is an 
additional objective measure to assist in the diagnosis.11,12

Traditional manual motor testing can be performed on vari-
ous muscle groups to assess potentially affected nerve roots. Ta-
ble 1 lists muscle groups that can be tested and their corre-
sponding nerve roots.

4. Reflexes
A standard reflex examination should include testing of the 
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Table 1. Muscle groups with their corresponding innervating 
nerve roots

Muscle group Nerve root

Deltoid C5

Biceps C5/6

Infraspinatus C5/6

Subscapularis C5/C6/C7/C8/T1

Supinator C5/6

Pronator C6

Wrist extensor C6

Triceps C7

Wrist flexor C7

Extensor digitorum muscle C7,8

Interosseous C8/T1

Opponens C8/T1

Adductor pollicis brevis C8/T1

Flexor pollicis brevis C8/T1

Fig. 1. (A) Sagittal radiograph of the cervical spine demonstrating a fusion of C5–6 with adjacent segment degenerative disease 
at C4–5. (B) Left image: sagittal T2-weighted image of the cervical spine. Center image: axial T2-weighted imaging of the C4–5 
level demonstrating right-sided foraminal disc herniation at the C4–5 level. Right image: axial T2-weighted imaging of the fused 
C5–6 level does not demonstrate any significant disc pathology to explain the patient’s left-sided symptoms.

A B

biceps, brachioradialis, triceps, and patellar tendon reflexes, as 
well as checking for positive Hoffman’s and inverted radial re-
flexes.13 Even if initially unremarkable, these may become posi-
tive when the neck is flexed or extended.14 Examination with the 
neck in flexion/extension may elicit signs of dynamic myelopa-
thy. Additionally, a jaw jerk reflex should be checked on all pa-
tients evaluated for cervical myelopathy; if positive, the pathol-
ogy may be above the foramen magnum.15,16

5. Other Tests
Several other tests are important in the cervical spine exam. 

Signs of myelopathy should routinely be assessed, including 

checking peripheral reflexes, Romberg’s test, single-leg stance, 
and tandem gait testing. Spurling’s maneuver can also help con-
firm the existence of radiculopathy originating from the neck. 
A simple generalization is that a pain that can be replicated by 
movement of the neck typically is originates from the neck, 
while pain brought on by the movement of a different part of 
the body, such as the shoulder, typically originates from that 
same part of the body.

Consider the example of the 62-year-old patient with C5–6 
ACDF done 28 years prior to presentation. She complained of 
several months of pain in her entire left upper extremity, numb-
ness and tingling in her fingertips in the C6 distribution, and 
excruciating pain involving the neck and left shoulder. On ex-
amination, there was a positive Tinel’s sign at the left wrist sug-
gesting peripheral nerve pathology; she was also unable to ac-
tively range her left shoulder. Her exam was positive for shoul-
der impingement, while the neck range of motion, by contrast,  
was pain-free. Prior to her presentation to our institution, she 
was recommended for injection to the cervical spine at C4-5, 
which provided no relief; this was in the setting of imaging 
demonstrating fusion at the C6–7 level and adjacent level C4–5 
degeneration with a right-sided disc-osteophyte complex caus-
ing foraminal stenosis at this level (Fig. 1).

Given her cervical spine magnetic resonance imaging (MRI) 
findings, she was referred by an outside orthopaedist to our in-
stitution. On her exam and re-review of imaging, though she 
did have significant right foraminal stenosis at C4–5, her imag-
ing findings did not correlate with her left-sided complaints. 
Examination of her shoulder, however, demonstrated a limited 
active range of motion and positive impingement signs on an 
exam. As such, she underwent a subsequent MRI imaging of 
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the left shoulder, which demonstrated tenosynovitis and longi-
tudinal split tearing of the long head of the biceps tendon and 
chronic partial tears of the distal supraspinatus and subscapu-
laris tendons with associated tendinosis, supporting the find-
ings of her physical exam.

Thorough upper extremity examination can also rule out 
other diagnoses such as impingement, bicipital tendonitis, epi-
condylitis, and carpal or cubital tunnel syndrome. Peripheral 
nerves must be evaluated, and the presence of decreased sensa-
tion and hyporeflexia should also be assessed. Additionally, pe-
ripheral nerve entrapments should be ruled out by compressive 
and stretch testing of those nerves using maneuvers such as the 
Tinel’s, Durkan’s, or Phalen’s tests.

As a clinical pearl, it is particularly important to understand 
ulnar nerve innervation to differentiate ulnar nerve pathologies 
from C8–T1 radiculopathy properly. The ulnar nerve inner-
vates intrinsic hand muscles except for those that are innervat-
ed by C8 and T1 through the median nerve. If these 5 muscles 
are affected (abductor pollicis brevis, flexor pollicis brevis, op-
ponens pollicis, and the first 2 [radial] lumbricals), then the pa-
thology does not arise from the ulnar nerve. Additionally, if 
sensation at the medial forearm is affected, the medial ante-
brachial cutaneous nerve is affected, which arises from C8–T1 
and not from the ulnar nerve.

IMAGING

The importance of carefully scrutinizing spine imaging first-
hand as a spine surgeon cannot be understated. Even experi-
enced surgeons may misinterpret or altogether miss certain ra-
diographic findings. Careful correlation of imaging findings 
with history and physical exam must be done especially consid-
ering the high rate of positive findings shown on advanced im-
aging of asymptomatic individuals.17 We have seen patients of-
fered and subsequently undergo surgery for levels appearing 
the most abnormal on imaging despite a lack of clinical find-
ings localizing to that level.

1. Diagnosing Fusion
Once a level is fused, it is exceedingly rare that this level both-

ers a patient again; this is generally true regardless of whether 
the patient is surgically fused or undergoes auto-fusion. How-
ever, surgeons often overlook auto-fusions and perform multi-
level surgery that includes a fusion of already fused levels. Though 
it is easiest to determine fusion status on a computed tomogra-
phy (CT) scan, one can often diagnose a fusion on plain radio-

graphs or MRI. In the noninstrumented spine, an auto-fused 
facet joint or disc space is easily identified on sagittal MRI im-
ages.

Surgeons must be vigilant in diagnosing a failure of fusion or 
pseudoarthrosis. Patients who have had an anterior cervical ar-
throdesis at outside institutions often present for the second 
opinions due to persistent symptoms after being told that they 
were healed and there was nothing further that could be done 
for them. The history is often classic: patients note an improve-
ment in symptoms shortly after surgery but then have a recur-
rence of their symptoms or severe neck pain. Sometimes, these 
patients have already had radiographs, CT, and/or MRI scans 
without a diagnosis of pseudoarthrosis by both the spine sur-
geon and the reading radiologist. A careful review of the imag-
ing will often reveal pseudoarthrosis on any of these 3 imaging 
modalities. In particular, a cleft can often be seen on CT or 
MRI, with a lack of extra-graft bridging bone on reconstructed 
sagittal and coronal CT images previously shown to be highly 
suggestive of failure of fusion.18 Importantly, bridging bone that 
is seen only within the graft or cage is not accurate for deter-
mining fusion status.18 Additionally, flexion/extension x-rays 
are essential as a dynamic assessment to determine whether 
motion exists between these extremes of position. The 3 criteria 
for diagnosing a solid fusion following an anterior arthrodesis 
procedure are: (1) at least 4 mm of interspinous process motion 
at a nonarthrodesed level to determine adequate effort, (2) im-
ages magnified at least 150% to identify the exact same points 
on the spinous process on both flexion and extension views, 
and (3) less than 1 mm of interspinous process motion at the 
arthrodesis level.18-21

2. Disc Herniations
Specific types of disc herniations are often missed by spine 

surgeons and radiologists alike. If these are not specifically sought 
out on imaging, they can be easily overlooked. One of these is 
the fresh, well-hydrated disc herniation in the neuroforamen. 
These often appear almost iso-intense to the remainder of the 
cerebrospinal fluid in the spinal canal and can be nearly imper-
ceptible on review of axial imaging on MRI. We find these easi-
er to diagnose on parasagittal reconstructions. Herniations at 
the T1–2 level are also frequently missed. Axial cuts often do 
not include this level when an MRI of the cervical spine is or-
dered, but again, they will be evident on sagittal images. Impor-
tantly, a patient with weak hand grip can have a herniation at 
C7–T1 or T1–2. As the C8 and T1 nerve roots are intimately 
intertwined, it is often difficult to determine the symptomatic 
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Fig. 3. Imaging from a patient presented after multiple cervical surgeries with persistent high cervical pain at the base of the oc-
ciput on the right side. (A) X-rays show prior instrumentation in place (anteroposterior view on left, lateral view on right). (B) 
Computer tomography images (coronal reformat on left, axial reformat on right) show severe right atlanto-occipital arthritis 
(white arrow). Pain resolved after right atlanto-occipital steroid injections.

A B

level by physical exam or electromyography (EMG); imaging 
can lend great clarity to the diagnosis. It is worth noting that 
myelopathy as well as more proximal-level radiculopathies can 
also lead to decreased grip strength.

3. Atlantoaxial Arthritis
Atlantoaxial arthritis is another frequently missed diagno-

sis.22,23 Patients often have a diffusely degenerated cervical spine 
and present after multilevel cervical fusion that failed to improve 
their pain. The typical complaint is pain behind the mastoid 

process exacerbated by rotation of the neck, with rotation to the 
ipsilateral side usually limited and much more painful than ro-
tation to the contralateral side. In this scenario, careful attention 
should be paid to imaging of the C1–2 joint. In patients with 
findings of C1–2 osteoarthritis, a fusion of this level alone, de-
spite other degenerative levels, often provides complete symp-
tomatic relief (Fig. 2). Similar pathology may be seen in patients 
at the occipitocervical junction, with patients reporting pain at 
the base of the occiput with flexion/extension of the neck; these 
also have the potential for improvement with injections and 
can resolve with auto-fusion of the joint. In one example below, 
a 73-year-old female presented with excruciating high cervical 
pain after multiple surgeries on her neck. Although missed on 
initial radiologic review of the CT scan, we diagnosed her with 
right atlanto-occipital arthritis (Fig. 3). Her pain improved after 
the first steroid injection at the right occipitocervical joint and 
then resolved completely after the second.

4. Diagnosing Ossification Conditions
Surgeons must rule out ossification of the posterior longitu-

dinal ligament when pathology on MRI does not appear to  
originate from disc herniation. An x-ray or MRI can be sugges-
tive, but a CT scan is often diagnostic. Though the presence of 
disc-osteophyte complexes, rather than simple disc herniations 
alone, is often visualized from careful analysis of MRI, a CT 
may aid in assessing facet and uncovertebral osteophytes that 
help with surgical planning. Additionally, hydrated discs and/or 
squaring of the vertebral bodies in patients should be noted. 
This finding, along with auto-fusions interpreted from advanced 
imaging, flexion-extension radiographs, or plain anteroposteri-

Fig. 2. Coronal computed tomography imaging demonstrat-
ing C1–2 arthritis on patient’s right side (withe arrow). 
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Fig. 4. The discrepancy between axial and sagittal cuts on magnetic resonance imaging of the cervical spine. Top left and bottom 
left show a T2- and T1-weighted sagittal cuts, respectively, demonstrating 2 different cervical spine levels. However, the top right 
and bottom right images show T2- and T1-weighted axial cuts, respectively, that both are at the same level (at the base of C2).

or (AP) and lateral films with advanced pathology should raise 
concerns for ankylosing spondylitis. Finally, single or multiple 
levels fused with a “wasp-waist” sign may indicate congenital 
Klippel-Feil auto-fusion or an old prior noninstrumented sur-
gical fusion.24

5. Confirming Accuracy of Reconstruction Imaging
Before analyzing advanced imaging, confirm that the images 

on axials are correctly referenced by corresponding sagittal 
cuts. Every several months, we notice that the cut lines on the 
sagittal plane referencing an axial image have been mislabeled. 
As an example, the axial images of different series can show the 
same level – in this example, the base of C2 (Fig. 4). However, 
the cutline on the T2-weighted sagittal image incorrectly iden-
tifies this axial cut as being at the tip of the odontoid process. It  
is correctly identified on the T1-weighted sagittal image. Though 
this error is easy to identify at C2 due to the presence of the 
dens, it can easily be missed in the subaxial cervical spine. The 
surgeon who does not confirm levels may be misled into oper-
ating at the incorrect level. Fig. 5 again demonstrates the im-
portance of verifying correct labeling. Although the axial T1- 
and T2-weighted images show the same cervical level, the refer-
ence line on the sagittal T1- and T2-weighted images differ by 
one level entirely, with the T2-weighted image referencing the 

C5–6 level but the T1-weighted image referencing the C6–7 
level (Fig. 5).

DIAGNOSIS AND TREATMENT

Even after a thorough cervical spine and upper extremity ex-
amination, the diagnosis may still be nebulous. Parsonage-Turn-
er Syndrome (especially in patients reporting a viral or painful 
prodrome), multiple sclerosis, amyotrophic lateral sclerosis, and 
other neurologic conditions must be in the differential to en-
sure appropriate diagnosis.25-27

Injections can aid with both diagnosis and treatment. We ask 
patients to take notice of whether their pain improves upon an-
esthetic injection. If they immediately achieve sufficient pain 
relief, then the level of interest has typically been found. How-
ever, one should be cautious as an epidural steroid injection 
may give a false positive if the anesthetic is injected at one level 
and subsequently flows with gravity to lower adjacent levels. In 
this case, the patient may report that the injected level is the 
correct level as it provided relief, when the level below was symp-
tomatic. For this reason, a transforaminal injection is optimal 
for precisely diagnosing the level of the pathology. These should 
be undertaken and even requested with caution, however, par-
ticularly in patients who do not have a normal contralateral 
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Fig. 5. The discrepancy between reference cuts on different MRI sequences of the cervical spine. The top and bottom right im-
ages show T2- and T1-weighted axial cuts at the same level in the cervical spine, but the reference lines on the sagittal T2- and 
T1-weighted images seen on the top left and bottom left images differ by one level entirely, with the T2-weighted image showing 
the C5-6 level and the T1-weighted image showing the C6-7 level.

vertebral artery given the potential for arterial injury during the 
injection.28,29

Once the diagnosis is made based on history, physical exam, 
and imaging, a treatment plan can be made. The first line in 
nonurgent cases includes traditional forms of nonoperative 
management, including medications (such as anti-inflammato-
ries, gabapentin, and oral steroids), physical therapy, and injec-
tions. For those who fail nonoperative treatment or are other-
wise indicated for surgery (e.g., those who have moderate or 
severe myelopathy or recalcitrant radiculopathy), surgical inter-
vention can be discussed if the patient is medically fit for an 
operation.

SUMMARY

The cervical spine can be a particularly difficult region for 
surgeons to evaluate and treat accurately and effectively. The 
complexity of this region predisposes to an equally complex 
and often confounding set of presenting complaints, physical 
examination results, and imaging findings. Familiarizing one-
self with the pearls and pitfalls in the workup and diagnosis of 
cervical spine pathology is of paramount importance. It is our 

hope that our prior experience in treating patients with cervical 
spinal conditions can be of use as a guide for other surgeons in 
their treatment of the cervical spine.
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